Introduction
Material shaped quasi-round bulbils. The bulbil at this stage had a distinct peripheral region covered by 2 3 7 several rough epiderm layers (Fig. 1B) . At T4 stage, the activity of meristematic tissue was 2 3 8 depleted mostly and mature bulbils reached 1.2-3.0 cm in diameter. Multiple RPs were 2 3 9 emerged on bulbil surface, which enable bulbils to spread rapidly in next season. Together, 2 4 0 bulbil morphology at the four developmental stages was distinct.
4 1
Transcriptome profiling during bulbil outgrowth 2 4 2
We sequenced 12 RNA libraries from bulibls at its key developmental stages (T1,T2,T3,T4) paired-end reads (Supplementary Table S2 ). The de novo assembly generated 199,270
transcripts, approximately 36% of transcripts were in the size range 200-500 bp 2 4 8
(Supplementary Table S3 ). The homologous transcripts were further clustered with > 95% 2 4 9 similarity, the final bulbil transcripts generated 97,956 unigenes with a total length of clusters with the first two components explaining 77.4% of total variance, and revealed 2 5 4 distinct mRNA populations between different staged bulbils ( Fig. 2A ) . We identified that 752
( in T1), 659 (T2), 385 (T3) and 1210 (T4) genes that showed highly stage-specific expression
patterns, but most genes were shared in all staged bulbils (Fig. 2B) . Meanwhile, we assessed
gene expression profiles between biological triplicates and they were highly correlated (R 2 ＞ 2 5 8 0.83), indicating that each staged bulbils were well collected ( Supplementary Fig. S1 ). To
confirm the reliability of RNA-seq, we further performed a more rigorous expression measure 2 6 0 for twenty selected genes using qRT-PCR analysis. We disclosed a good agreement with a 2 6 1 high linear correlation (R 2 >0.80; Supplementary Fig. S2 ) between RNA-seq and qRT-PCR 2 6 2 technologies. We further identified a total of 6,112 DEGs in a least one comparison (Supplementary Table   2 6 5 S4, Fig. 2C ). These results represented substantial differences in gene expression profiles Table S6 , Supplementary Fig. S3) . Accordingly, we then focused our interest on genes participating in these biological functions and metabolic processes. Several key photoreceptors perceiving the light signaling were here detected, including phytochrome A (phyA), phytochrome B (phyB) which presented lower expression levels in 2 7 7
T1 and consistently higher levels in T4 (Fig. 3_I , Supplementary higher expression levels in T1 as compared to other stages, suggesting that they can gate the
rapidly altered light-quality responses. To better understand the control of cell cycle, we screened for DEGs involved in cell cycle 2 8 9
and growth. We detected some marker genes for the control of cell division in bulbils, such as cassette subfamily (ABCB)-type transporters peaked in T1. In particular, ABCB19 Based on HCA, several key components of auxin signaling including AUX/IAA co-receptors,
auxin-repressed protein (ARP), and ARF transcription factor binding with TGTCTC auxin
response element (AuxRE), were grouped into two categories, and showed distinct expression patterns (Fig. 5C ). Group I genes were more highly expressed in T4 relative to other stages.
By contrast, group II displayed higher expression levels at the early stages (T1,T2). Among
these genes, IAAs and AFBs genes were widely expressed. Specially, ARF6 and IAA15
exhibited relatively higher expression levels, which have been implicated in axillary shoot
development in potato and tomato (Faivre-Rampant et al., 2004; Deng et al., 2012) .
Expression patterns of other plant hormone-related genes
We also conducted a profile analysis of genes that involved in other major hormones 3 9 6 metabolism and signaling (Supplementary Table S11 ). We observed some genes encoding
CK-deactivating gene, cytokinin oxidase 1/dehydrogenase (CKX1, CKX3, CKX9), and In addition, seven genes encoding zeaxanthin epoxidases (ZEPs) responsible for ABA highly expressed (P>1.0%), suggesting that these families may play a more prominent role 4 2 9 during bulbil outgrowth. To display TFs expression profiles in detail, we clustered members of all TFs families into yam bulbil developmental processes, demonstrating these data can serve as resources to
identify functional genes related to bulbil outgrowth. As shown in Figure 3_I , the gene cluster of interacting light and hormones (Reddy, et al., 2013; Roman et al., 2016) . Experiments in
Arabidopsis has shown that phyB requires intact auxin signalling pathway to repress bud Table S8 ). In the control of axillary Table S1 . List of the primer sequences used in this study. Table S7 . Expression of genes related to light stimuli and circadian clock. Table S8 . Expression of genes related to cell cycle. Table S9 . Expression of genes related to cell wall biosynthesis, modification and loosening. Table S10 . Expression of genes related to carbohydrate metabolsim and sucrose signaling. Table S11 . Expression of genes related to hormone metabolism, transport and signaling. Table S12 . Lists of differentially expressed TFs.
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Table S13. The expression proportion of the identified TF families. 
